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(57) Abstract 

A coextruded, multilayer 
polymeric film having a core layer 
including a surfactant and at least, 
one outer layer is placed on a forming 
structure. The forming stnicture moves 
in. a direction parallel to the direction of 
travel of die multilayer film and cairies ^ Q2 
the multilayer film in that direction. 
A fluid pressure differential is applied 
across the thickness of the multilayer ' 
film along the direction of movement of 
the forming structure. The fluid pressure 
differential is sufficiently great to cause 
the multilayer film to conform with 
the forming structure fonning a formed 
polymeric web. The fomfied polymeric 
web is exposed to a temperature which 
is sufficiently great enough to allow the 
surfactant in the core layer to migrate 
to the outer layer to form a surfactant 
treated formed polymeric web. 
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PROCESS FOR PRODUCING A SURFACTANT 
TREATED, FORMED, POLYMERIC WEB 



s 

The present invention relates to a process for producing a formed polymeric 
web, and more particularly, to a process for produdng a surfactant treated, formed, 
polymeric wd). 

10 The sur&ctant treated, formed, polymeric wd> is particularly well suited for use 

as a topsheet in absorbent articles such as sanitary napldns, pantiliners, disposable 
diapers, incontinent ardcles, and the like. 

BACKGROUND OF THE INVENTION 

15 Macroscopically expanded, three-dimensional, apertured polymeric webs are 

generally known in the art. As used herdn, the tenn "macroscopically expanded", 
when tised to describe three-dimensional plastic webs, ribbons and films, refers to 
webs, ribbons and films wMch have been caused to conform to the sur&ce of a three- 
dimenaonal fi>rnung structure so that both sur&ces thereof exhibit the three- 

20 dimensional pattern of the forming structure, the pattern being readily visible to the 
naked eye when the perpendicular distance between the viewer's eye and the plane of 
the web is about 12 inches. By way of contrast, the term "planar", when used herein to 
describe plastic wd)S, ribbons and films, refers to the overaU condition of the web, 
ribbon or film when viewed by the naked eye on a macroscopic scale. In this context 

25 "planar" wd)S, ribbons arui films may include webs, ribbons and films having fine-scale 
surfiice aberrations on one or both sides, said sur&ce aberrations not being readily 
visible to the naked eye vdien the perpendicular distance between the viewer's eye and 
the plane of the web is about 12 inches or greater. 

Examples of macroscopically expanded, three-dimensiorud, npatliTed plastic 

30 webs which are particularly well suited fi>r use as a topsheet in absorbent articles are 
disclosed in commonly assigned U.S. Pat. No. 3,929,135 issued to Thompson on Dec. 
30, 1975; and in commonly assigned U.S. Pat. No. 4.342,314 issued to Radd et al. on 
August 3, 1982. Said patents being hereby incorporated herein by reference. 

A prior art process for producing macroscopically expanded, three-dimensional, 

35 ^wtured plastic webs is disclosed in commonly assigned U.S. Pat. No. 4,609,518 
issued to Curro et al. on September 2, 1986, which is hereby incorporated herein by 
reference. The patent to Curro et al. discloses a continuous, multi-phase process for 
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dd)OS»ng and peifbrating a substantially continupus wd> of substantially plana/ 
polymeric film to coindde with the image of one or more forming structures each 
having a patterned forming sur&ce with a multipBGity of ^)ertures. A fluid pressure 
dijBferential is applied across the thidcness of the w^ of film to cause the web of film to 
s ' conform with the forming structure. While this process has been found to be- 
particularly well suited for forming polymeric w^s into various structures, application 
of the fliud pressure differential across the thickness of the wd> of film washes away 
surfiictants within the film which are exposed to the Stud during the forming operation. 
Accordingly, when the formed webs are placed in thdr end use, i.e., as a topsheet in an 
10 absorbent aitide, such as a disposable diaper or sanitary nuplan, they do not have the 
deared surfiice properties as tiie suifiwtant has been removed during the forming 
operation. 

It is an object of the present invention to pnmde a process for producing 
surfictant treated finmed polymeric where tiie material is of such a structure that 
IS the sur&ctant is not removed diuing the forming c^ieratioiL 

It is ancMher otgect of the present invention to provide a inxicess for producing a 
surfictant treated formed polymeric web iidierein a fliud pressure difGo'ential is applied 
across the thickness <^ the fikn to cause the film to confiarm with a formirig structure. 

20 SUMMARY OF THE INVENTION 

The present invmtion pertains, in a particularly preferred embodiment, to a 
process for making a sur&ctant treated formed polymeric w^. A multilayer polymeric 
fihn having a core li^er and at least one outer layer is coextttided. The core layer 
includes a sur&ctant wbalt the outer layer is prefeiabty devoid of sur&ctam. 

25 Preferably, the coextruded muhiiayered film is stored in a controned temperature 
environment to prevent the surftctant in the core layer from migratirig to die outer 
The muttih^cred film is then supported on a fixmiiig structure wluch exiubiu a 
multipficity of apertures which place tiie opposed sui&ces of tiie forming strucoire in 
fluid oonmunication with one another. The fonning structure moves ui a direction 

30 parallel to tiie direction oftrmvelofthe multilayer fihn and carries the multilayer film in 
that direction. A fluid pressure differential is applied across the tiiickness of tiie 
muhih^ film along the direction of movemem of the forming structure before the 
sur&ctam in tiie core layer migrates to tiie outer layer. The fluid pressure differential u 
sufifidentiy great enough to cause the multilayer film to conform with the fonning 

35 structure forming a formed polymeric web. In a preferred embodiment, the fluid 
pressure differential is sufficientiy great enough to rupture the multilayer film in tiiose 
areas coinciding witii tiie apertures in tiie forming structure. The sur&ctant in the core 



layer of the fonned polymeric wd> is allowed to migrate to the outer layer by exposing 
the fonned polymeric web to a temperature sufiBdently great enough to allow the core 
layer to migrate to the outo* layer of the formed polymeric wd> forming a surfiictant 
treated formed polymeric wd). 

5 

BRIEF DESCRIPTION OF THE DRAWTKO^ 
While the specification concludes with claims particularly pointing out and 
distinctly claiming the present invention, it is believed that the present invention will be 
better understood fix>m the following description in coiquncdon with the accompanying 
10 drawings in which: 

Fig. 1 is a cross-sectional view of a preferred embodiment of a coextruded 
multilayer film of the present invention, having one core layer and two outer layers; 

Fig. 2 is a cross-isectional view of another preferred embodiment of a 
coextruded multilayer film of the present invention, having one core layer and one 
15 outer layer, 

Fig. 3 is a simplified schematic illustration of a film forming process of the 
present invmtion; 

Fig. 4 is a greatiy enlaiged fiagmentaiy view of a forming structure utilized to 
support the multilayer film when the film is subjected to a fiiud pressure cfifferential 
20 generally in accordance with the process illustrated in Fig. 3; 

Ftg. 5 is a greatiy enlarged inset showing, in simplified terms, the condition of 
the multilayer film after it has been subjected to a fluid pressure differential on a 
fonmng structure; and 

Fig. 6 is a greatly enlarged inset of a formed polymeric web after it has been 
25 removed fipom the forming structure. 

PFTAnf >D PPSCHIFnON OF THE INVPNTyON 
While the present invention will be described lii tiie context of providing a 
suifoctant treated, macroscopically expanded, three-dimenaonal, apertured* plastic wd) 
30 particularly well suited for use as a wearer contacting sur&ce on absorbent articles such 
as disposable di^Mra, sanitary nq>kins, incontinent articles and the like, the present 
invention is in no way limited to such applications. To tiie contrary, the present 
invention may be practiced to great advantage whenever it is deared to produce plastic 
fihns or wd)s exhibiting properties and characteristics not previously obtainable using 
35 prior art single-phase and multi-phase web forming processes. The detailed description 
' of the structures disclosed herein and their suggested use as a topsheet and/or 
backsheet in a disposable absort)ent article will allow one skilled in the art to readily 
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adapt the presmt invoition to produce webs weU suited to other apt^lications. 

Referring now to Fig. 1 there is shown a preferred embodiment of a coextfuded 
multilayer polymeric film 20 of the present invention. The multilayer film 20 includes a 
central core layer 22 and two outer layers 24. The central core layer 22 has opposed 
5 first and second sides, each side being substantially continuously joined to one side of 
one of the outer layers 24. 

Preferred polymeric materials for the core layer 22 and the outer layers 24 
include polyolefins, particularly polyethylenes, polypropylene and copolymers having at 
least one olefinic constituent. Other materials such as polyesters, nylons, copolymers 

10 thereof and combinations of any of the foregoing may also be suitable for the core layer 
22 and the outer liters 24. 

The core layer 22 preferably includes a surfiictant 26 \diile the outer layers 24. 
are initially devoid of surfactants. Surfiictant molecules are compounds composed of 
chemical groups ha^g opposing solubility tendencies within the same molecule. 

15 Typical^ one group is an non-polar/oU-soluble/water insoluble/hydrophobtc* 
l^drocaibon chain and the opposing group is a polar/water-soluble/hydroplulic group. 
Surfictants are classified according to the electrical diarge of the polar surface active 
moiety. In anionic sur&ctants the polar group carries a negative charge. In cationic 
sur&ctants the group carries a positive charge. In amphoteric sur&ctants both positive 

20 and negative chaiges are present in the same molecule. In non-ionic surftctants, there 
is no electrical chaige on the molecule. The polar faydrophilic group in noiHionic 
surfiictants can be a diain of water soluble ethylene ojdde units or a group bearing 
multiple hydroxy fimctionalities, for example groups derived from ^cerol or sorbitol. 
The chemistiy of surfiictants is very broad and is described more fiilty in the Kirk- 

25 Othmer Enc^opedia of Chenucal Technology, 3rd Edition, Vohime 22, pp. 332-432, 
heran incorporated by refisrence. 

Jn the process of the present invention, surfictants from each class disclosed 
above can be used in core layer 22. However, where the resulting macroscopically 
expanded, three dhnensional, apertured plastic web is to be used in absorbent articles 

30 such as sanitary napkins, pantiliners, disposable diapers, incontinent articles, and the 
like, where contact with human skin tissue is expeeud, the skin irritation potential of 
the sur&ctant must be considered. In general, cationic sur&ctants tend to be more 
irritating than anionic, which tend to be more irritating than either amphoteric or non- 
iomc types. Prefixed surfiutants include those from non-ionic &milies such as: 

35 alcohol etiioxylates, alkylphenol etiioxylates, carboxylic add esters, glycerol esters, 
pdyoxyctiiylene esters of firtty adds, polyoxyctiiylcne esters of aliphatic carboxylic 
adds related to abietic add, anhydrosorbitol esters, ethoxjdated anhydrosorbitol esters. 
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ethoT^lated natural &ts, oils, and waxes, ^ycol esters of &tty acids, carbox^c amides, 
{UethanoUunine condensates, monoalkanolamine condensates, polyo?Qrethyiene &tty 
add amides, polyaDcyleneoxide blodc copolymers. 

The molecular wei^its of sui&ctanta selected for the present invention may 
5 range from about 200 grams per mole to about 10,000 grams per mole. Preferred 
surfiictaftt^ have a molecular weight from about 300 to about 1000 grams per mole. 

The surfiictant level initially blended into core layer 22 can be as much as 10 
percent by wdght of the total multilayer smicteire (core layer 22 plus outer layers 24). 
Surfactants in the pref«red molecular wdght range (300 -1000 grams/mole) can be 
10 added at lower levels, generally at or bdow about S wdght percent of the total 
multilayer structure. 

The multilayer film 20 of the present invention may be processed using 
conventional procedures for producing multilayer films on conventional coextruded 
film-making equipment. Where lifers com{msang blends are required, pdleu of the 
15 above described components can be first dry blended and then mdt mbced in the 
extruder feecfing that layer. Akernativdy, if insuflSdentnibdiig occurs in the extruder, 
the pellets can be first dry blended and then mett imxed in a precompounding extruder 
foUowed by repdletization prior to film extrudoa 

In general, polymers can be mdt processed into films using either cast or blown 
20 film extrusion methods both of which are described in "Plastics Extrusion Technology" 
- - 2nd Ed., by Allan A. Grifif (Van Nostrand Rdnhold - 1976), herdn incorporated by 
reference. Cast film is extruded through a linear slot die. Generally, the flat web is 
cooled on a large moving policed metal roll. It quickly cools, and peels off the first 
roll, passes over one or more auxiliary rolls, then through a set of rubber-coated pull or 
25 "haul-oflT rolls, and finally to a winder. 

In blown film extruaon the meh is extruded upward through a thin annular die 
opening. TMa process is also referred to as tubular film extiudon. Air is introduced 
tfarou^ the center of the die to inflate the tube and causes it to expand. A moving 
bubble is thus formed which is hdd at constant size by control of internal air pressure. 
30 The tube of fikn is cooled by air Mown through one or more chill rings surrounding the 
tube. The tube is next collapsed by drawing it into a flattening fir^ 

pull roUs and into a winder. 

A coextrudon process requires more than one extruder and dtho* a cocxtrusion 
feedblock or multi-manifold die system or combination of the two to achieve the 
3 5 multilayer film structure. 

U.S. Pat. Nos. 4,152,387, and 4,197,069, both herein incorporated by 
reference, disclose the feedblock prindple of cocxtiudon. Multiple extruders are 
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connected to the feiedblock whidi oiiploys moveable flow ifividers to propOitionally ^ 
diange the geometry of each individual flow diannd in direct rdsdon to the volume of 
polymer passing throu^ said flow channels. The flow diannels are deagned sudi tlot - 
at thdr point of confluence, the materials flow together at the same flow rate and 
5 pressure dinunating inter&dal stress and flow instabilities. Once the matoials are - 
joined m the feedblock.'thcy flow into a angle manifold die as a composite structure. It 
■ is inqwrtant in such processes that the mek viscoaties and melt temperatures of the 
material do not differ too greatly. Otherwise flow instabilities can result in the die 
leading to poor control of layer thickness distribution in the multilayer film. 

10 An alternative to feedblock coextruaon is a multi-manifold or vane die as 

disclosed ui aforementioned U.S. Pat. Nos. 4,152,387, 4,197,069, and in U.S. Pat. No. 
4,533,308. herein incorporated by reference. Whereas in the feeAlock system mek 
breams are brought togetho' outside and prior to entering the die body, in a nnihi- 
maiufold or vane (fie eadi mdt stream has ks own nuimfold in the (fie ii^iere the 

15 poiymers spread independently in their respective manifolds. The mdt streams are 
mairied near the die exh whh eadi mdt stream at fiiD £e width. Moveable vanes 
provide adjustalnfity of the exit of each flow channd in direct proportion to the vohune 
of materid flowing tiuou^ it, allowdng the mdts to flow together at the same linear 
flow rate, pressure, and deared width. 

20 Since the mdt flow properties and mek temperatures of polymers vaiy widdy, 

use of a vane die has severd advantages. The die lends itself toward thermd isolation 
characteristics wherein polymers of greatly differing mdt temperatures, for example up 
to 175"? (80*0, can be processed together. 

Eadi madfold in a vane (fie can be deagned and tailored to a sptdBc pdymer. 

25 Thus the flow of each polymer is influenced only by the design of ks mahifotd, and not 
forces inqMsed by other polymers. This dlows materiab wkh greatly differing mek 
viacoaties to be ooextiuded imo nuihilayer films. In addkion. the vane die dso 
provides the afaOity to tailor the width of individud manifolds, such that an intemd 
li^ can be ooovletely surrounded by the outer layer leaving no exposed edges. The 

30 aforementioned patenU also disclose the combined use of foedblodcsysteoss and vane 

dies to adiieve taxxt complex multilayer structures. 

The muhil^er films of the present invention may comprise two or more layers. 
In generd, balanced or symmetricd three-layer and five-layer fiteis are preferred. 
Balanced tiiree-layer multilayer films, like Uie multilayer film 20, comprise a ccntrd 
35 core layer 22 and two identicd outer tayers 24. wherdn tiie centrd core layer 22 is 
poskioned between the two outer layers 24. Bdanced five-layer mukUayer films 
comprise a centrd core layer, two idenucd tie layers, and two identicd outer layers. 
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wherein the central core* layer is positioned between the centrsi core layer and each 
outer layer. Balanced films, though not essential to the films of the present invention, 
are less prone to curfing or warping than unbalanced multilayer films. 

In three-layer films, the central core layer may comprise from about 10 to 90 
5 percent of the film^ total thickness and each outer layer may comprise fit>m abut S to 
45 percent of the filmsf total thickness. Tie layers, M^ien employed, may each comprise 
frqm about S percent to about 10 percent of the films' total thickness. 

An example of ah unbalanced two-layer muhili^er film is the multilayer film 30 
illustmed in Fig. 2. The multilayer film 30 comprises a core layer 32 and an outer layer 
ID 34. The core layer has opposed first and second sides, one ^de bong substantiaUy 
continuously joined to one ^de of the outer Uyer 34. The core layer 32 preferably 
includes a sur&ctant 36 wfaQe the outer layer 34 is initially devoid of surfactant. 

After the multilayer polymeric film has been coextruded it is preferably fed to a 
windiiQ station and then stored for a period of time before being formed into a formed 
15 polymeric wd>. A particulariy preferred forming process is schematically illustrated in 
Fig. 3. In the enibo^ment shown In Fig. 3» a web of substantially planar, coextruded, 
multilayer film 100 is fed fix>m a supply roll 102 onto the sur&ce of a formii^ dnim 
1 18 about wUch a formiqg structure 115 continuously rotates at substantially the same 
speed as the incoming wd). The forming drum 118 preferably includes an internally 
20 located vacuum chamber 120 wUch is prefierably stationaiy rdative the moving forming 
stmcture 1 IS. A pair of stationary ba£Bes 125, 130 approximatdy coinciding with the 
beginning and the end of the vacuum chamber 120 are located adjacent the exterior 
sur&ce of the forming structure. Intermediate the stationary baffles 125, 130 there is 
preferably provided means for applying a fluid pressure differential to the substantially 
25 planar, multilayer polymeric web of film 100 as it passes across the suction chamber. 
In the iUustnted enbocfiment, the fluid pressure differential qiplicator means comprises 
a hi^ pressure liquid nozzle 135 which discharges a jet of liqiud 140, such as water, 
substantially uniformly across the entire widtii of tiie web 100. Details as to Uie 
construction, positioniiig and operating pressure of liquid nozde 135 arrfoUy set forth 
30 in commonly assigned U.S. Pat No. 4,695,422 issued to Curro et aL on September 22. 
1987, said patent beii« hereby incorporated by reference. 

The jet of liquid 140 is preferably applied across the thickness of the multilayer 
fihn before tiie surfiu:tam in the core layer migrates to the ^ If the surfactant 

migrates to the outer Uycr or layers of the multilayer film firom the core layer, prior to 
35 the q>plication of the jet of liquid 140. the surfactant will then be exposed to the jet of 
liquid and a portion of the surfectant will likdy be washed away during the formation 
step. In order to maintain the surfactant within the core layer of the multilayer film 
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prior to the application of the fluid pressure differential across the thickness of the , 
multilayer film, the coextruded multilayer film is stored bdow a temperature which is 
sufiBdently great enough to allow the sur£u:tant in the core layer to migrate to the outer 
layer of the multilayer film. After having been stored in a controlled temperature 
5 environment, the web of muhUayer film is then introduced to the forming step wherein 
the formation process may take place without exposing the surfectant, which is in the 
core layer, to the jet of Uquid 140 fiom nozde 135. For a given polymer/surfectart 
combination, the rate at wlueh the sur&ctant origmaUy in the core layer will migrate 
through the outer layer or kyers is primarily a fimedon of the tUckn^ of the outer 
10 layers, the concentration ofsuifictant initially in the core layer, and temperature. 

Liaeaang the tUdmess of the outer hiyer or layers inoeases the amoum of tiine 
needed for the surfactant to migrate to the outermost sur&ce or surfiwes of the 
muhilayer film. Conversely, decreasing the thickness of the outer layer or layers 
decreases the time needed f(»- surfiutant migration to the outermost sur&ces. 

The rate of sur&ctant nugration fi-om the core layer through the outer layer or 
layers wUl generally increase with increasing sur&ctant concentration. However, a 
significantly high concentration of surfactant in the core layer can cause film processing 
problems and may cause the sur&ctant to migrate too &st even at lower temperabires. 
Conversely, a low concentration of sur&ctant in the core layer may not aUow the 
20 deared sur&ce properties of die multilayer formed film to be adueved. 

The nte of sur&ctant migration generally increases with increasiiig temperature 
and dwTWi^ with decreasing temperature. The lower the temperature, the longer the 
sur&ctant will be maintained in the core layer. Conversely, the higher the temperature, 
the quicker the suf&ctant will nugrate into and tiuough the outer Iqrer or layers. To 
25 prevent the sur&ctant fiom migrating prematurdy, the multilayer film can be stored 
under oontrotted conditions, at about room temperature (10°¥) or below, preferably 
not tower than normal refrigerator or freezer temperatures (32-40OF). This can prevent 
wbatantid surfectant migration to the fihns outer suifice for several hours to severd 
weeks. Accordingly, the time required to produce a surfectant treated formed 
3b polymeric web, one where the surfectant has migrated to the outer tayer or layers from 
the core layer, may be reduced significantly by storing the formed polymeric web in a 
eontroUed temperature environmem at room tempcrrture or above, preferably less than 
about 140OF. 

Forming stmcture 115, a greatly enlarged fiagmaitaty perspective segment of 
35 which is iUustrated in Fig. 4, indudes a muhipliqty of rdatwdy smaU apertures 116 
across all or any desired portion of iu surfece. For disposd)le diaper topsheet 
appUcations these apertures typicdiy range ta the size of between about I nul. and 
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about 10 mils, in diameter. Thdr spacing may be in a i^gular pattern or it may vary 
randomly, as desired, in the resultant web. Methods of constructing suitable three- 
dimensional tubular forming members of this general type are disclosed in commonly 
assigned U.S. Pat. No. 4,508,256 issued to Radd et al. on April 2, 1985 and commonly 
5 assigned U.S. Pat No. 4,509,908 issued to MuUane, Jr. on April 9, 1985, said patents 
bei^g hereby incorporated by reference. 

The apertures 1 16 and the forming structure 1 IS may be of any desired shape 
or cross-section when the forming structure is fiibricated utilizing the laminar 
construction techniques generally disclosed in the aforementioned commonly assigned 
10 patents. 

Akematively, the tubular shaped forming structure 115 may be comprised of 
non-laminar construction and the desired pattern of i4)ertures 116 created by means of 
laser drilling or the like. It is also pos«ble to use belts or the like comprised of pliable 
material and operating continuously about a pair of rolls. In the latter circumstance it is 

15 generaDy dearable to provide suitable support beneath the pliable belt when it is- 
subjected to the fluid pressure differential to avoid (fistortion. 

Whatever the origin of the incoming wdb of polymeric material 100, after it 
passes beneath a jet of liquid 140, its condition wiU be generally as shown in the greatly 
enlarged inset of Fig. S. At this point, fine-scale apertures 111 corresponding to the 

20 relatively small apertures 116 in forming structure 115 have been created in the film 
100. The small volcano-like cusps 113 formed about the edge of each aperture 111 
reflect a degree of thinning of the film just prior to rupture. 

Following application of the fluid pressure differential to the film, the finely 
apertured formed polymeric w^ 100 is removed from the surfiu:e of the forming 

25 structure 115 abcmt an idler roll 145 in the condition illustrated in greatfy enlarged form 
in the inset of 1^ 6. Because of the presence of the cusps 13 surroun<Ur^ each of the 
tiny apertures 111, the surfice 117 which contacted fomung structure 115 exhibits a 
mudi softer tactile impression than the sur&ce 1 14 ^ch was contacted by the liquid 
jet 140. Accorcfiqgly, sur&ce 117 of the web is generally prefimed as a wearer 

30 contacting sur&ce over sur&ce 1 14. 

At the completion of this phase, the finely apertured formed polymeric web 100 
may be utilized without fiirther processing in an end product v^^ierein fluid permeability 
and soft tactile impression are particularly desirable, but a nucroscopically expanded, 
three-dimenMonal cross-section is not essential. 

35 AltOTiatively, the formed polymeric wdb may be fed to a second phase for 

macroscopic expansion, or to a rewind station for temporary storage. In the former 
circumstance, the finely ^>ertured formed polymeric wdb is fed onto a second forming 
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Structure to undergo macroscopic, three-dimensional expansion. Examples of suitable^? 
forming structures are disclosed in commonly assigned U.S. Pat. No. 4,342,314 issued 
to Radel et al. on August 3, 1982 and commonly assigned U.S. Pat. No. 4,463,045. 
issued to Ahr et al. on July 31, 1984. Said patents bdng incorporated herein by 
5 reference. In the latter circumstance, application of the additional phase of the process . 
may be deferred to a later date, perfa^s at a different location. 

After the formation of the formed polymeric web is complete, the sur&ctant 
within the core I^er of the formed polymeric wd> is allowed to migrate to the outer 
layer(sX therriiy forming a sur&ctant tmted formed polymeric web. The surfactant 

10 within the core layer of the formed polymeric wd) is allowed to migrate to the outer 
layer<s) by exponig the formed polymeric web to a temperature suffidently great 
enou^ to aDow the surftctant in the core layer to migrate to the outer layer or layers. 
By keq)ing the surfiuitant within the core layer during the forming step the jet of liqiud 
140 does not wash the surfiictant away as would be the case if the sur&ctant were 

15 placed in the outer layer 24 during the coextruaon stq), thereby exposing the' 
surfiurtant to the jet of liquid 140. 

It is believed that the description contained herdn will enable one skilled in the 
art to practice the present imrention in mai^ and varied forms. Nonetheless, the 
foUowiiig exemplary embodiment is set forth for purposes of illustration: 

20 

Example I: 

A low density polyethylene (Quantum Chenucal Corp., NA-9S1-00X surl^^ 
concentrate (5% Atmer 645 in polyethylene) and jngment concentrate (Quantum 
Chemical Corp., CM80582 T1O2 concentrate), all . in pellet form, are nuxed in the 

25 wdgfat ratio mS/8 respectively in a paddle mbcer(i^ This mvcture may 

thai be extruded fiom an NRM (John Brown Plastics Machinery, Inc.) 2 l/2\ 30/1 
LfD, soew extruder, outfitted with a general purpose polyolefin screw. The 
extruder barrel is hearing using four heating zones set at temperatures of 21 PF, 340^F, 
420^, and 460^ and increasing monotonically from barrd be^nning to barrd end. 

3D Concurrently low density polyethylene (Quantum Chemical Corp., NA-951-00) that is 
devoid of pigment and surfectant is extruded from two 30 mm extruders (Zahnradweric 
KoUman) equipped with general purpose polyolefin screws. Both extruders are heated 
from barrel beginning to barrd end in two heating zones set at temperatures of 340*F, 
and 460^'F respectively. The outputs of all three extruders are channded through 

35 adapters, maintained at 460*F, to a 24" wide, flex Up, variable vane, three layer, 
coextiusion film die (Cloeren Co.). The die has nine heating zones, three for each 
layer. The controUer set-points are 460^F at aU edge heating zones and 400«F at aU 
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center heating zones. The die lips are opened about 0.040" and the vanes set to mid 
position. Draw down, cooling, slitting and windup of the film are accomplished with a 
Johnson (John Brown Plastics Machinery, Inc.) takeoff system. The polished rolls are 
maintained at about room temperature and the haul^ofif rate is 82 feet per minute. 
5 Extruder output rates are adjusted to provide a film about 0.0012" thick, comprised of 
about 60% sur&ctant containing polyethylene as the middle layer and about 20Vo virgin 
. polyethylene for each outer layer. 

The roll is placed in refirigeration at about 40''F, for a period of time, preferably 
more than 12 hours. The roll b then removed fiom refiigeration and is subjected to a 
10 forming operation sinular to that illustrated in Fig. 3. Preferably, the forming operation 
takes place in a location at ambient temperature. 

WUle particular endnxiiments of the present invention have been illustrated and 
described, it would be obvious to those skilled in the art that various other changes and 
modifications can be made iB^thout departing from the spmt and scope of the present 
15 invmtion. It is therefore intended to cover in the appended daims all such changes and- 
modifications that are within the scope of this invention. 
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WHAT IS CLAIMED IS: 

1. A process for making a suc&ctant treated fonned polymeric web, said' 
process charaaerized by the steps of. 

(a) coextniding a multilayer polymeric film, said multilayer film includii^ a 
core layer and at least one outer layo*, said core layer induing a 
sur&ctan^ 

(b) supporting said muhDayer film on a fi>rming structure, said forming 
structure moving in a direction paraUd to the direction of travel of said 
multilay^ film and carrying said multilayer film in said (tirection; 

(c) applying a fluid pressure differential across the thickness of said 
multilayer film along said direction of movement of said forming 
structure before said sur&ctant in said core layer migrates to said outer 
layer, said fluid pressure di&roitial bdng sufBdently great to cause said, 
multilayer film to confi>rm with said fonning structure forming a formed 
polymeric wd); and 

(d) expoang said formed polymeric web to a temperature v/Uch is 
sufiBdentiy great enough to allow sdd sui&ctant in said core layer to 
nugrate to said outer layer of said formed polymeric wd) forming a 
surfiictant treated fi>nned polymeric wd). 

2. The process of Claim 1, fiirther conqprising the step of storing said 
multilayer fikn bdow a temperature which is suffidently great enough to allow said 
aurfiurtant in said core layer to migrate to sdd outer layer of said multilayer fiUn prior to 
supporting add multilayer film on a fornung structure. 

3. The process of dthcr Claim 1 or Qaim 2, wherdn said outer layer of 
said multilayer fihn is devoid of sur&ctant 

4. The process ofany one oftiie preceding Qaims, wherein sdd multilayer 
fibn indudes two outer layers. 



5. The process of Chum 4, wherdn sud outer layers of add multilayer film 
are devoid of sur&ctant. 
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6. The process of any one of the preceding Claims, wherein said forming 
structure exhibits a multiplicity of apertures which place the exposed sur&ces of said 
forming stmcture in fluid commuiucation with one another. 

7. The process of Claim 6, wherein said fluid pressure diffmntial is 
sufSdently great to cause said multilayer film to rapture in those areas coinciding with 

' the apertures in sud forming stracture. 

8. A process for maldng a wrfiictant treats foraied polymeric wd), said- 
process characterized by the steps of: 

(a) coextruding a multilayer polymeric film, said multilayer film including a 
core layer and at least one outer layer, said core layer including a 
sur&ctant, said outer layer being devoid of sur&ctant; 

(b) storing said multilayer film below a temperature which is sufiSdently 
great mough to allow said suifiictant in said core layer to migrate to' 
said outer layer of said multilayer fihi^ 

(c) supporting said multilayer film on a fomung stracture, said forming 
stracture moving in a direction paraUel to the direction of travd of said 
muhilaytf film and.carrjmg said multilayer film in said direction; 

(d) appl^uig a fluid pressure differential across the thickness of said 
multilayo* film along said direction of movement of said forming 
stracture before said sur&ctant in said core layer migrates to said outer 
layer, said fluid pressure differential being sifficiently great t cause said 
multilayer film to conform with said forming stracture forming a formed 
polymeric wd); and 

(e) Gq)o^g said formed polymeric wd> to a temperature which is 
sufiBdently great enough to allow said surfiictant in said core layer to 
migrate to said outer layer of said formed polymeric web forming a 
sur&ctant treated formed polymeric web. 

9. The process of Claim 8, \dierdn sdd multilayer film includes two outer 

layers. 



10. The process of either Claim 8 or Claim 9, wherein said outer layer of 
said multilayer film is devoid of sur&ctant. 
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